Severe global cerebral ischemia-induced programmed necrosis of hippocampal CA1 neurons in rat is prevented by 3-methyladenine: a widely used inhibitor of autophagy.
The true programmed mechanisms of delayed neuronal death induced by global cerebral ischemia/reperfusion injury remain incompletely characterized. Autophagic cell death and programmed necrosis are 2 kinds of programmed cell death distinct from apoptosis. Here, we studied the death mechanisms of hippocampal cornu ammonis 1 neuronal death after a 20-minute severe global ischemia/reperfusion injury in young adult rats and the effects of 3-methyladenine (3-MA), a widely used inhibitor of autophagy. The morphological changes detected by electron microscopy, together with the activation of autophagy, transferase-mediated UTP nick end-labeling-positive neurons, and delayed death, demonstrated that cornu ammonis 1 neuronal death induced in this paradigm was programmed necrosis. No significant activation of caspase-3 after injury was detected by Western blot and immunohistochemistry. Treatment with 3-MA provided time-dependent protection against cornu ammonis 1 neuronal death at 7 days of reperfusion when it was administered before ischemia; administration 60 minutes after reperfusion was not beneficial. The redistribution of the lysosomal enzyme cathepsin B after injury was inhibited by 3-MA administered before ischemia, suggesting that this might be another important mechanism for the protective effect of 3-MA in ischemic neuronal injury.